tigue and alertness among drivers was begun that involved truckers in both the United States and Canada. In this study, my colleagues and I conducted round-the-clock monitoring of the electrophysiological results and performance of 80 truck drivers during more than 200,000 driver-miles. 6 In planning the study, we had a strong interest in measuring performance during substantially extended shifts but concluded that it would be too risky to carry out such an investigation on public highways. In the study that we conducted, drivers operated on public highways in compliance with hours-of-service rules, taking eight hours off duty daily. Even without extended shifts, we found that drivers slept less than was required for alertness on the job. 7 In 2003, the Department of Transportation increased required off-duty time from 8 hours to 10 hours in every 24-hour period.
In this issue of the Journal , Barger et al. 8 address the issue of medical interns' working extended shifts and the connection of those schedules with motor vehicle accidents. The authors report the results of their analysis of 1400 person-years of data collected from interns (2737 residents in their first postgraduate year), in which they found that the participants' extended work shifts averaged 32.0± 3.7 hours and involved a mode of 2 to 3 hours of sleep. The odds ratio for reporting a motor vehicle crash after working an extended work shift was 2.3 (95 percent confidence interval, 1.6 to 3.3) and for reporting a near-miss incident was 5.9 (95 percent confidence interval, 5.4 to 6.3), as compared with the odds for the same person after working a nonextended shift. The monthly risk of a crash during the commute after an extended work shift was increased by 16.2 percent (95 percent confidence interval, 7.8 to 24.7 percent). In months in which interns worked five or more extended shifts, the risk that they would fall asleep while driving or while stopped in traffic was significantly increased (odds ratio, 2.39 [95 percent confidence interval, 2.31 to 2.46] and 3.69 [95 percent confidence interval, 3.60 to 3.77], respectively).
Some indication of the applicability and implications of the results of the study by Barger et al. can be found in studies of the effects of prolonged wakefulness and alcohol. One study showed that 17 hours of wakefulness decreased performance on a cognitive psychomotor task about as much as did a blood alcohol concentration of 0.05 percent. 9 A similar study showed that 17 to 19 hours of wakefulness decreased performance on a battery of tests about as much as did a blood alcohol concentration of 0.05 percent. 10 A driving simulator was used in a study that showed that 18.5 and 21 hours of wakefulness produced decrements of the same magnitude as blood alcohol concentrations 0.05 and 0.08 percent, respectively. 11 The results of a recent case-control study of accidents conducted to determine the relative risks of a crash at various blood alcohol concentrations showed that a relative risk of 1.6 to 3.3 (the 95 percent confidence interval that Barger et al. showed for interns' reporting a crash after an extended work shift) corresponds approximately to a blood alcohol concentration of 0.06 to 0.09 percent. 12 In the United States, the legal limit of the blood alcohol concentration for commercial drivers is 0.04 percent, and for most noncommercial drivers is 0.08 percent; in Europe, the limit is 0.05 percent for most drivers.
A potential limitation of applying data from the study of Barger et al. to hours-of-service policy would be the differential effects of fatigue between 32-hour shifts worked by interns and those worked by truck drivers. The 1941 study of fatigue among drivers ranked the following as factors in fatigue, along with 11 lesser factors:
(1) Performance of a skilled operation requiring a high degree of alertness and attention . . .; (2) Nervous strain due to driving under adverse conditions. Fear of accidents and feeling of responsibility for cargo play a part in causing strain. . . .; (3) Muscular exertion . . .; (4) General irregularity of habits, particularly in respect to sleep, food, recreation, and exercise; (5) Failure to obtain satisfactory rest or sleep during rest periods at work or when off duty. 1 Drivers and interns no doubt share exposure to stressors like these. We now believe that sleep debt and circadian rhythms, associated with the fourth and fifth factors, are predominant in affecting performance, so extended shifts are likely to affect drivers and interns similarly. Therefore, I believe that the data of Barger et al. have valid applications for policymaking in trucking as well as in other areas involving extended shifts.
Work shifts of 32 hours with 2 to 3 hours of sleep are egregiously beyond current hours-of-service limits, yet they can go undetected by the present enforcement system. I have encountered such schedules in reconstructing the crashes of commercial motor vehicles. 13 I believe the heightened risk associated with extended work shifts that has been identified by Barger et al. is convincing scientific evidence of the need to improve the enforcement of the hours-of-service policy. With respect to interns, Barger et al. stated in their advertisement for participants in the study that "data from this study may have an important impact on future policy guidelines concerning work hours of health professionals." I sincerely hope so.
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